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PHASE I BOOK EXPLOITATION 1182 
Akademiya nauk SSSR. Institut ekonomikl 


Voprosy sotsialisticheskogo vosproizvodstva (Problems of Socialist 
Capital Formation) Moscow, Izd.-vo AN SSSR, 1958. 414 p. 7,000 
copies printed. 


Resp. Ed.: Kronrod, Ya. A., Doctor of Economic Sciences; Ed. of 
Publishing House: ‘Shenkman, B.I.; Tech. Ed.: Guseva, I.N. 


PURPOSE: This collection of articles dealing with various aspects 
of capital formation is intended for Soviet economists. 


COVERAGE: The book contains articles dealing with capital forma- 
tion, relatively little publicized in Soviet economic litera- 
ture. This subject 1s of interest because of the methodology 
discussed and the articles are considered by the authors as 


being of value to studies on national economic planning. There 
are no references. 
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i problemy sovetskoy ekonomi cheskoy nauki) 


PERIODICAL: 


ABSTRACT: The most topical 


Vestnik Akademii nauk SSSR, 1959, Nr 2; 


problems of the Soviet 
Socialist reproduction and balance of 


Pp 3-10 (USSR) 


economics are: the 
economy; the methods of 


increasing the productivity of work, of making Capital invest~ 


ments 
technijue; the law 
of price formation 
work, natura 
of Sostulist 
the tandency 


economic 


economically productive as well as introducing a new : 

of value, economical balancing and problems im 
$ the law dealing 
and importance of Waees 
productions the distribution, 
towards incorporation 
internaticnsl divigion of work in the 


with the distribution of 

and the material stinulug 
Specialization and ; a 
production in the USSR; 
Socialist countries; 


of 


competition between Sccialisn and Capitalism. The 


author deals with the individual problema in detail, The 
problems mentioned are investigated by the Institut ekonomiki 
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Planning of the Soviet Economics { 
institut Gosplana SSSR (Scientific Research Institute of | 

-Koonomics of the State Planning Committee of the USSR) anda _ 
number of other scientific research institutions and univer- “ { 
sities. The author regards the theoretic] and practical im- | 
portance of these investigations to be not sufficient and ‘| 
lacking in coordination. At the All-Union Scientific-Technical on 
Conference in Moscow, which took place in June 1958 it was : 
decided upon recommendations for the problems of finding the 

most economical way of capital investment as well as upon a i 
new techniques These problems have, however, hitherto remained ' 
unsolved. In June 1958 the Plenary Mueting of the TsK KPSS | 
decided to change from the variety of srices in ngriculture to , 
uniform prices which are to bo difforentinted with respect to \ 
4atriots. On November |14,.1958 the Presidium Akademii nauk i 

SSSR (Presidium of the Academy of Sciences, USSR) took the 

resolution on measures for the creation of close relations 

between the Institute of Economics of the AS USSR and the State 

Planning Committee of the USSR. There is 1 Soviet reference, 
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GRIGOR'YEV, A,Ye., doktor ekon, nauk, prof.; DOKUKIN, V.I., 
prof.; IKONNIKOV, V.V., prof.; KONDRASHEV, D.D., doktor 
ekon. nauk; KURSKIY A.D., doktor ekon, nauk; LOKSHIN, E.Yu., 
doktor ekon. nauk, pro -3 MALYY, I.G., kand. ekon. nauk, 
dots.; PERVUSHIN, S,P,, kand. ekon, nauk; PLOTNIKOV, K.N., 
TYAPKIN, N.K,, kand. ekon, nauk; FILIMONOV, N.P., kand, ekon, 
nauk; SHAFIYEV, K.N., doktor ekon. nauk, prof.; BAKOVETSKIY.O., 
red.; KOKOSHKINA, I,, ntadshiy red.; MOSKVINA, R., tekhn. red. 


[Economics; communist means of producticn|Politicheskaia ekon>- 
mfia; kommunisticheskii sposob proizvodstva, Uchebnik 2., pe 
rer, i dop, izd. Moskva, Sotsekgiz, 1963, 599 p, 
; (MIRA 16:5) 
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_KURSKIY, M.D. [Kurs'kyi, M.Do] 


Effect of alpha-glycerophosphate on the synthesis of lipids from 
acetate and ethyl alcohol by liver tissue. Ukr.biokhim.zhur. 32 now2s 
247-254 *60. (MIRA 13:11) 


1. Institute of Biochemistry of the Academy of Sciences of the 
Ukrainian S.S.R., Department of Biochemistry of the Ukrainian 
Academy of Agricultural Sciences. 
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3/181/61/003/001/029/04 2 
24,7600 (1043 11881969) een 
AUTHOR: (Kurskiy, Yue A. 


TITLE: Distribution of non-equilibrium oarriers in the surface layer * 
of the volume charge of a semiconductor at high surface 
potentials 


PERIODICAL: Fizika tverdogo tela, v.- 3, no. 1, 1961, 212-213 


TEXT: The author deals with a oritioal discussion of a paper by P. Berz 
(Proo.Phya Soo, V- 71, pe275), in which the change in the carrier 

distribution function within the range of the yoluse charge on the semi- A 
conductor surface has been studied in the case of a disturbance of thermo- 
dynamic equilibrium. The possible causes of deviation from the Maxwell- 
Boltzmann distribution tun in thermodynamic equilibrium were analyzed, in 


which connection Berz pointed out two mechaniamas the existence of a 
strong electric field on the surface, and the produotion and recombination 
of excess carriers. The effect of the former mechanism on the change in 
the dependence of the surface recombination rate s upon the surface 
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potential js considered on the basis of a model, in which the volume 

charge layer on the surface is divided into two regions (strong and a weak 
field). In this direction it was found that the manner of dependence of et 
5s on the surface potential changes considerably, and this change has & 
marked effect (exponentially) upon the choice of the parameters of the 

model (strong field dimensions). Whereas a atrictly quantitative 

calculation of the oorreotion to fun for field effeots is mathematically 


aifficult, the deviation from the equilibrium distribution funotion may ® 
nevertheless be estimated. Deviation from fun 18 considerable ("heat ing" 


of the carriers) only if a ourrent exists that is related to the external 
field whioh imparts kinetio energy to the carriers. Such a ourrent could 
not be detected experimentally. Though the carriers may have & potential 
energy exceeding the thermal one (kT), the kinetic energy nevertheless 
remains smaller than kT. As regards the deviation from fu due to 


generation and recombination of exces carriers, thia effect produces 
volume and surface ourrents of electron and hole recombination. Semicon- 
ductors like Ge and Si have @ recombination rate of the order of 10 om/sec. 
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Thus, it is smaller by several orders of magnitude than the thermal 
velocity. An estimation of the correction for generation and recombina- 


4 


tion effects to f, gives 10°7. Also consideration of the concentration 


ratio between excess carriers and equilibrium carriers produces no effect 
on this result. An estimation of the deviation of fi due to generation 


and reoombination effects, carried out according to B. N. Davydov's 
equation of motion, gives 107? as the upper limit. Thus, the results 
obtained by Berz, who predicted a considerable change in the dependence 
of s on the surface potential, are found to be wrong. The deviation in 
any case remains so low that it cannot be detected experimentally. The 
author thanks A. V. Rahanov and V. A. Chuyenkov for discussions. There 
are 8 references: 3 Soviet-bloo and 6 non-Soviet-bloc. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR Moskva 
(Institute of Physios {meni P. N. Lebedev, AS USSR, Moscow) 


SUBMITTED: July 11, 1960 
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AUTHOR: Kurskiy, Yu. A. 
TITLE: Neutralization of surface recombination centers in Ge 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 9,°1962, 2620-2622 


TEXT: The problem of the motion gf an electron in the field of a dipole 


q, df/er? is studiod by the classical and the quantum mechanical theories. 7 
The Hamilton-Jacobi equation is solved in spherical coordinates giving 


1 tm fET oy |y/ sel ; | s 
ili V yen |V UT F(e, k) t 
for the finite trajectory (E<0). Here, ® and E are the integrals of the 


motion, and F(y,k) is a first-order elliptic integral. In the quantum 
mechanical case the equation for the radial part of the y-function is 


Ried pg lial pan ImBl ge 
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From this equation 
1 2med 
l= Vl +gat 1s ay = 2a, 


follows as an approximation, describing the incidence on a center whose 
dipole potential disappears already at a small distance from it. Hence 

a neutral center with a dipole moment may petform a trapping from 
sufficiently large distances. With Ge a dtpole moment of -~15 D is 
estimated to be necessary for the formation of coupled states. The 
neutralizing effect of poler liquids is explained as follows: Ifa 
surface is continuously covered with dipoles then this surface is a double 
layer with a zero field. The trapping probability is very low. With 
partial desorption of individual dipole groups localized states may occur, 
thus the center may perform a trapping. There is 1 figure. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva, Moskva (Physics 
Institute imeni P. N. Lebedev, Moscow) 


SUBMITTED: April 13, 1962 (initially) 
May 25, 1962 (after revision ) 
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1. Fizicheskiy institut imeni Lebedeva AN SSSH, Moskva. 
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- ABSTRACT: The author employs the method proposed by H, Gummol and M. Lax (Ann. . 
Phys., 2, 28, 1957) to investigate the capture of neutral-conter carriers having 
a constant dipole moment, Examination of the A conter in Si shows that under ~ 
certain conditions of dielectric constant, dimensions of tho center, and struc- 
ture of the conduction band, there exists practically but a single low oxcited 
level of the contor. The dipole moment, inversely proportional to the square 
of the distance, has no low level (in opposition to the Coulomb potential), , 
and the potential is essentially effective at small distances (cutoff). This 

- 4g so fundamental that practically only a single level remains of the continuous 
spectrum of negativo energies, The low level explains the large capture cross 
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section of the carriers (as observed). Tho author determines the intrinsic 

dipole moment of the A center, the reciprocal effect on the lattice, and the 
shielding of the dipole by the lattice, The wave function of the ground state, 
the cutoff of tho dipolo potential, and the constant in the deformation potential 
for an electron in tho ground -tato are obtained from data on electron spin 
resonance, The electron capture cross soction at the excited level and: the proba~ 
bility of transition from tne excited to the ground state are computed. These , 
are related by corresponding recombination statistics to the electron capture 

cross section from the conduction band to the ground state, The computed values 

and temperature dependence of the capture cross sections for the A center are 

in good agreement with experimental data. "The author oxpresses his sincere 
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ABST#ACTs “Using the effective mass theory and published experi- 
mental EPR data, the spectrum of excited Levels of a hole in an a. 
electron-filled A-center in silicon is derived: an A-center is de~ 
fined ag an atom oF oxygen -gesocieted with a vacancy. The Franck-= |. 
Condon principle is uged to calculate the absorption bands for es 
electron transitions from the ground level of the center at E, = 0.17 
ey to the conduction band and to an excited Level of the center ae 
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ey 


= ~- 0.057 ev, and for electron transitions leading to the formation... — 
of an exciton at the ground level of the center with a hole at the sf 
first excited level at BE, + 0.13 ev. The latter two transitions are oe 
identified with knows bands at 5.5 and 1.8 uw in irradiated Sicn cee ea 
A luminescence band, corresponding to the 1.8 absorption band, an: 
due to recombination of an electron and a hole of the localized pag ee Oe he 
exciton is found to have a maximum at about 2 u. The calculated geal ie 
cross section for thermal transition of a hole from the valence ae oe 
band through the E + 0.13 ev. level to the ground state is found to > oP 
be 5 orders. of magnitude smaller than the experimental value for ~~ 
radiative capture cross section, which is 10°24 cm? at 77°K. The 
available experimental date, are considered to support the model of 
the center proposed by the present author in an earlier paper (PTT : 
v. 6, 1485, 1964). “The author thanks V. S. Vavilov for interest in 
the work and V. N. Alyamovskiy for a aseful discussion." Orig. art. © 
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‘ABSTRACT: This article is 6 continuation of an earlier work by the author (FIT; neta 

vy. 6, 196%, 1485 and 2263) on the 1.8-u absorption band {a “oxvgenized” silicon. - 

‘This band was assumed tobe related to the absorption by an exciton Localized in an 
t 2.1 u with a width of 


‘Aecenter. A corresponding radiation band ef the exciton & ae 
OL ev at TTK was po firmed (except for the experi-_: 


imental coincidence of the orie } onsible for the 1.8 u absorp-.-. 
‘sion band with its orientation derived analytically from electron spin resonance). ; 

In the present article estimates are made of the concent? 

‘the free carriers in order to obtain the coherent radiation in the 
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lenergy levels and transition probabilities in the A-center are represented graphi~ | 
‘cally, end on the basis of this the niecessary condition for an inverse population 
iwith respect to ground state populations is postulated. An expression for the neg=| © 
‘ative absorption coefficient is presented, and on the basis of this the necessary 
‘eoncentration of A-centers at T7K was found to be approximately 3 x 1918 yer em°,. | 
with an equal concentration of free carriers. A pen junction of certain cregacter- 
istics is proposed. which would display the necessary population difference with the | 
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‘reut density through the p-n dunction was established as 1.3 x 10° amp/em*, which. 
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In rural areas, where the power-line voltage often is below nornal, 
the turntable motor does not develop the standard rpm speed. To 
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Substances, 
Ref Zhur - Khimiya, No 8, 1958, 2kgok 


XTII. Vecera Miroslav, Friedrich Kurt 
XIV, Gasparic Jiri, VecertMiroslav— 


Identification of Organic Substances, XIII. Use of Ion- 

Exchangers in Organic Analysis. XIV. Separation and 

Identification of Aliphtic Aldehydes and Ketones by 

Means of Paper Chromatography. : 


Chem. listy, 1957, 51, No 2, 283-286, 291; Sb. chakhosl. 
Khim. rabot, 1957, 22, No 5, 1421-1405, 1406-1432 


XIII. Formation of a solution of an acid on interaction 
of the solution of the corresponding salt with a cathio~ 
nite (K,) is used for determination of equivalence and 
molecular weight of organic acids and bases. First a 
difficultly soluble salt of the substance under study is 


: 1 CIA-RDP86-00513R0009278100098 
B FF RAST op BL p001 of Organic E=3 
Substances. 


Ref Zhur - Khimiya, No 8, 1958, 2h904 


prepared, then it is purified by reerystallization, its 
solution is passed through the K, and the eluate is titra- 
ted with a solution of NaOH. For the analysis of arom- 
tic sulfonic acids and fatty carboxylic acids use is made 
of the corresponding salts of l-naphthyl-, methyl- or ben- 
zyl-thiouronium, while for the analysis of organic bases 
(amines, tauronium and sulfonium bases) -- the salts of 
picric or 3,5-dinitro-benzoic acid. As solvents are uti- 
lized aqueous acetone, 96% or aqueous alcohol, and water. 
The method can be used for identification of organic subs~ 
tances and for the preparation of pure carboxylic acids 
and sulfonic acids, 

XIV. A rapid chromatographic method has been worked out 
for separation and identification of aliphatic aldehydes 
(A) and ketones (K). Whatman paper No 4 treated with di- 
methyl formamide (I) is used, A and K are analyzed in 
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: was found that physical constants 0 ; 
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Observatsoro of the infrared coronal lines 10747 R and 
ak. (0 nablyuden}+ al koronal'nykh 


PERLODICAL: Astronomicheskiy ghurnal, 1957s Vol. 34, tio. PP-O7 48 4 


ABSTRACT: 


Gerd 1/2 


A method is described whereby the jnfrared Lines of the 

corona 10747 and 10798 2 may be studied using a0 electron- 
optical converters This was developed at the Pulkovo 

Observatory in co-operation with the Shternberg State 
Astronomical Institute. Systematic observations are 

peing carried out at present using tis method. 

additign, the helium lines 10830, and the hydrogen lines ‘ 
10938 A of the Paschen series &re peing obtained during 

the exposures. A preliminary comparison of the distribu- 

tions of intensity in the infrared lines round the sun 

among themselves, rT also with the distribution of the 

lines 5303 and 6374 A, i 

pehaviour of the lines 10798, 10747 and 5303 R. ‘This 

may be explained py the near-e quality of their jonisation 
potentials. The behaviour of the line 6374 aiffers 
markedly from ‘the behaviour of the above three lines. 
this in turn may be explained by a considerable aifference 
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Observations of the infrared coronal lines 10747 & and 10798 g. 


in the jonisation potentials of the line 6374 R, and 
confirms the correctness of the identification of the 
lines. Iatest observations confirm the presence of the 
Luminescence in the helium line 10830 A at certain 
places in the corona. 

There are 3 figures, 2 tables and 4+ references, all of 
which are Slavic. 


ASSOCIATION: ‘the Mountain Astronomical Station of the Main 

Astronomical Observatory of the Academy of Sciences of 

the USSR. The Hternberg State Astronomical Institute. 
(Gornsya Astronomicheskaya Stantsiya Glavnoy Astronomi- 
cheskoy Observatorii Akademii Nauk SSSR. Gos. Astronomi- 
cheskiy In-T im. P. K. Shternberga)- 


AVAILABLE: Library of Congress 
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TITLE: Electronics in Astronomy (glektronika Vv astronomit) 


PERIODIC “Lt 


ABSTHAACT! 


Nauka i ghizn', 1958» #1, PP 23-28 (USSR) 


The application of electronics in astronomy makes it 


possible to carry out observations with strict accuracy > 
anch of science came into existence — radio-astro- 


nomy - ¥ 

clouds of inter- 

galaxies: etc. 

for this purpose. 

for instance, 
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giectronics +” astronomy 25-1-9/48 


photoelectric methods in the field of astronomy > Special 
telescopes with photoamplifie?® have been designed for this 
operation: Intensive research work resulted in finding 4wo 
chief types of photocathodes? the qntimonial-cestye catnode 
and the oxygen-cesium cathodes potn of which are distinguish 
ed by their spectral sensitivity: The quanta output of the 


cathode is equal to about alk. 

Another gastronomic gevice for measuring the intensity of 

stars bY photoelectric methods consists of 4 telescope n 

the focus of which 4n interchangeable diaphragm is installed: 
The electric arrangement of this device has a high voltage 
gource (800 - 1,500 vy) for feeding the photoamplifiers & 
gmail intensifier and 8 registering installation (e-.8- & 
galvanome toy r 

Information concerning tne distribution of energy in the 

spectre of stars can be obtained bY determining their inten- 
gity through various color filters. The Crimean Astro- 
physical observatory of the ySgR acadeny of Sciences (Krya- 

Card 2/4 skay& astrofiziskey® observatoriy® akademil nauk USSR) 18 
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Flectronics in Astronomy 25-1-9/48 


now carrying out experiments in this field, under the di- 
rection of y.B. Nikonov- 

Recently, new devices have been designed, the so-called 
“automatic guides» where the application of electrons en- 
sures direct guiding of the telescopes Witnout any deflections 
onto the star to be investigated: Such 4 photoelectric 
guide for 4 solar telescope 7as constructed by B.Ye- Dubov 
of the Crimean astrophysical Observatory, ana proved to be 
very effective, the sun deflection being much smaller than 
in the case of manually operated guidances. 

The photocell is another electronic device applied in 
astronomy It is sensitive to infra-red rays with a wave 
length of uP to 3.5 microns: 

The electronic optical converter (90M) - another 
photoelectric device - is of very gimple design. The photo- 
cathode may be either antimonia ] -ces2um or oxygen-cesiua- 
The sensitivity of the 301 4s 10 times greater in the 
visible part of the spectrum than that of @ photo-platey and 
in the infra-red section this sensitivity jg 100 times 
greater: Since infra-red rays easily pass through dense 
cosmic dusty, Soviet scientists Vole Krasovskiy» ¥.B. Nikonov 

Card 3/4 and A-A- Kalinyak succeeded in examining the center of our 
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Electronics in Astronomy 25-1-9/48 


, stellar system, which i8 surrounded by dense dust clouds in 
interstellar space. This discovery represents quite a suc- 
cess in the astronomic field. 
In the second artificial Sputnik launched by the Soviet 
Union, photoelectric equipment Was installed for registering 
the Roentgen and ultra-violet radiations of the sun, and 
valuable data concerning the ultra-violet radiation of the 
pun have been obtained. 
There are nine sketches and two photographs. 


ASSOCIATION: State Astronomical Institute imeni p.K. Shternberg (Gosu- 
darstvennyy astronomicheskiy institut imeni P-K. Shternbe rea) 


AVAILABLE: Library of Congress 
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AUTHOR: Kurt, VG: sov/55-58-3-9/30 
TITLE: Investigation of the Optical System of the Coronagraph of 
Lyot (Issiedovaniye optikl ynezatmennogo koronografa sistemy 


Lio) 


. PERIODICAL! Vestnik Moskovskogo universiteta,Seriy® matematiki, mekusaik 
estronomi, fiziki, khimit /1958,Nr 3+PP 65-68 (asSa) net 


ABSTRACT3 During the observations of the sun corona outside of the 
solar eclipse the light soattering caused by the main od- 
jective is of extraordinary importance. The sources of 
scattering sre the defects of glass and the imperfection of 

, the surface. In the present paper the author describes the 

: method according to which the objective of the coronegraph 

of the GAISh was examined for such defects and imperfections > 
In the performance of the very careful examination the author 
was assisted py VoGe Shreyber, A+De Danilov and G.S. Ivansv~ 
Knoltodnyye The objective was produced py VeGe Shreyher 4t the 
factory ‘"Zenzos". The astronomers A.B. Delone and YeeAo 
Makerova are mentioned. 
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3 s Soviet, 
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AUTHORS + Shklovskiy > I. Se, and Kurt, V- &- 

TITLE: Determining atmospheric density at an altitude 
of 430 km by the method of diffusion of sodium 


vapors 
PERIODICAL: Referativnyy ghurnal » Mekhanika, nos 4, 1962, 
96, abstract 1B660 (V 8b. Iskusstv- gputniki 
Zemli. NO-+ 3, Woy AN SSSR, 1959, 66-76) 
A method of determining atmospheric density by aiffu- ae 
dq the authors assume that 


is considered, an 
des of 200 — 600 km. On 


1958, in the USSR, the first experiment was performed on 

density determination by the above me 
tude’ of 430 km. The article describes the experiment, 
n, and observations of the sodiun cloud after its 


an alti 
lation is shown between the prightness of the 


instrumentatio 
formation. The re 
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center of the cloud and time by photographic and photo-electric 
recording and the dependence of total radiation on time. In the 

first few tens of seconds after the evaporation, the cloud was 
irregular and changing, but after approximately 100 seco, it 

became spherical; and also from that moment, total radiation ear 
after o period of sharp rise, became constant. The radius of the 
cloud S varied with respect to time, according to the law 


5 = 41/2 which is characteristic for a diffusion process in the 
cloud. As an example, estimation of the density of air at an 
altitude of 430 km by the diffusion of clouds gives n= 1.6.x 


108 ene (or by more exact calculations, n = 2.5 X 10° em”). In 
this determination of the air density by the a@iffusion of sodium 
vapor cloud method, & series of assuuptions is nade: temperature 
of the atmosphere is 14600°K; density of atmosphere within the 
limits of the cloud is constant (diameter of the cloud--100 km) 3 
force of gravity is neglected; size of atoms is taken as 
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a = 309 X 4c78 cm, etc. The authors estimate the probable error 
in determining n 3&8 30%, ‘Therefore, mn = 2.5 + 0.75) x 


108 en If it is assumed that the atmospheric composition is 
mainly atomic nitrogen and oxygens then P = (6.7 + 2) x 107! 
g/cm’ « From the analysis of retardation of the satellite 1958 
(Explorer 1) at 4 height of 450 km, e = (9 + 6) x 10 


while, according to the data, at that height p = 3x 107 g/ctt. 
Some results are given of density determination by satellite 
retardation, and their good agreement 4s noted with the results 
obtained by the authors. 16 references. / Abstracter's note: 
Complete translation. 
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Translation from: Referativnyy zhurnal, Astronomiya 1 Geodeziya, 1960, No. 7, 
p. 61, # 6327 


AUTHORS : Delone, A.Be, Makarov, ye.A., Kurt, v.G. 
v < 
TITLE: Lyot Coronograph of GAISh 


PERIODICAL: Astron, teirkulyar, 1959, lyunye 18, No. 203, pp. 3.4 


TEXT: A Lyot coronograph is described which was mounted on the pase of a s 
GAISh high-mountainous expedition near Alma-Ata, The optical diagram of the & 
instrument is cited (see Figure). 


(Diagram) 


Translator's note; This 1s the full translation of the original Russian abstract. 
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TITLE: | Determination of the Density of the Neutral Component 


in the Ionosphere 


PERIODICAL: Izvestiya powenile: uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 6, pp 1007 ~ 1009 (USSR) 


ABSTRACT: New results obtained mainly with the aid of artificial % 
Earth satellites (Refs 2,3) indicate that the density 
of the neutral component is higher by 4 factor of 10 than 

the value accepted two years ago. However, the deter- 

mination of the density of both the ionized and the 

neutral components ought to be carried out by other 

independent methods also. It is desirable for such a 

mothod to give in a single experiment both the density 

and the temperature of the upper atmosphere. Such an 

experiment has been suggested by 1.S. Shklovskiy: The 

jdea of the experiment is very sample and is based on Vv 

the ejection of a sodium cloud from 4 high-altitude rocket. 

The cloud can then be observed from the Earth surface 

owing to its resonance fluorescence excited by 


APPROVED FOR RELEASE: 03/13/2001 


CIA-RDP86-00513R000927810009-5" 


"APPROVED FOR RELEASE: 03/13/2001 


ies Ne Te Garba Para eos arate BERS TERE 
ii “ cecppeimeiennes 


CIA-RDP86-00513R000927810009- 


PET POCRETAT PARE FS a SE a peewee 


5 


Nave 
. 


80138 
$/141/59/002/06/020/024 
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V radiation. Such an experiment has been carried out by 
the present author, the sodium cloud being ejected at 
a height of 430 km. The data obtained are summarized in 
Figure 2, in which the altitude is plotted along the 
horizontal axjs (in km) and the density along the vertical 
axis (in g/cm’). As can be seen, the density falls off 
roughly linearly from a value of the order of about 


1072? to about 1072? at 600 km. The sodium--cloud method 

can also be used to determine the temperature of the 
atmosphere from the Doppler width of the emission lines. 
An experiment of this type will be carried out in the 
near future. There are 2 figures and 3 references. 

ASSOCIATION: Gosudarstvennyy astronomicheskiy institut imeni 
Shternberga (State Astronomical Institute imeni 
Shternberg) 

SUBMITTED: August 29, 1959 
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E032/E51% 
AUTHORS: Kaplan, S.A. and Kurt, V.G. 
TITLE: On the Expansion of a Sodium Cloud in the Interstellar 
ne cr I li a I 
Space 


+ PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol 37, Nr 3, 
pp 536-542 (USSR) 


ABSTRACT: Shklovskiy et al. (Refs 1 and 2) have described a 
method for the observation of the sodium cloud ejected 
from the second Soviet cosmic rocket on September 13, 
1959. The results obtained by this method were also 
reported. The present paper gives a quantitative 
description of the expansion of the sodium cloud. It is 
shown that the expansion can be divided into two stages, 
namely, adiabatic expansion accompanied by a fall in 
the temperature and a free expansion during which the 
atoms preserve their thermal velocities corresponding 
to the temperature reached at the end of the adiabatic 
expansion. If one assumes spherical symmetry, then 
the expansion of the gas is described by Eq (3), where 

Card 1/4 in the free expansion stage the term @p/@r can be 
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omitted. In the adiabatic stage the pressure gradient 

is also much smaller than the first two terms and the 
solution of Eq (3) is of the form given by Eq (4), 

where A is a constant and f(v) is an arbitrary function 
which is determined by the boundary and initial 
conditions, Certain hypothetical expressions for f(v) 
have been suggested by Stanyukovich (Ref 3). Under 
certain simplifying assumptions it can be shown that 


the relation between the velocity of adiabatic expansion 


a and the thermal velocity of the second stage c 
are related by Eq (7) in the case of spherical 
symmetry and by Eq (8) in the case of cylindrical 
symmetry. Assuming a Maxwell distribution of velocities 
(Eq 9), it is shown that the density distribution is 
given by Eq (12). Fig 1 shows the theoretical density 
distribution in the free expansion stage for various 
values of a which is proportional to the ratio a/c, . 
Card 2/4 The dotted curve represents the density distribution e. 
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when the adiabatic stage is absent. Fig 2 shows the 
theoretical distribution of surface brightness for 
similar values of a. These theoretical calculations 
are then compared with photographs obtained by 

Yesipov at Stalinabad with the aid of an image converter 
telescope. The observed distributiomof surface 
brightness at different instants of time are shown in 
Fig 3 (1 - 93 sec, 2 ~ 103 sec, 3 - 146 sec, 4 - 178 sec 
after ejection). The experimental data are also 
summarized in Table 1. According to these data 

acy 1.63 km/sec and c, = 0.87 km/sec. The correspond- 
ing theoretical value is c, = 0.90 km/sec if it is 
assumed that a = 1.63 km/sec. It also follows that 
during the adiabatic stage the temperature falls by 

350 to 600°. The observational material suggests the 
presence of an adiabatic stage. It is also possible 
that droplets of sodium are ejected from the evapopator, 
the dimensions of these droplets being 10 to 10°°% cm. 
In interstellar space these droplets will evaporate ee 
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form a new gas cloud which will expand with a lower 
velocity. The presence of such a secondary cloud may 
lead to a .0oss of definition of the central part of the 
main sodium cloud and to a slower fall off of the 
surface brightness. It is shown that this effect does 
not contribute appreciably to the outer structure of 
the main sodium cloud. Acknowledgment is made to 

L. M. Lukhovitskaya for assistance in the numerical 


computations. 
There are 3 figures, 1 table and hk references, 3 of 


which are Soviet and 1 Dutch. 


ASSOCIATION: L'vovskaya astronomicheskaya observatoriya 
Gos. astronomicheskiy in-t imeni P. K. Shternberga 
(L'vov Astronomical Observatory, State Astronomical 
Institute imeni P. K. ernberg 
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Results of Observations Obtained with EO EE Charged-particle 
Traps Mounted on Soviet Cosmic Rockets at Altitudes up to 
100 000 km 


were as follows! collector 90 V3 intermediate grid g, 7 200 V; 
the outer grid &p5 + 10 V and O vin the case of two of the four 


traps. The potential of the outer grids of the other two traps 

was +15 V and their collectors were connected together. The 

general arrangement of electrodes in these three-electrode ion 

traps is indicated in Fig. 1, The first grid (g ) served to 

suppress the photocurrent from the collector produced under the 
action of the solar radiation and other radiations incident on the me 
collector. This grid also suppresses secondary electrons emitted 

by the collector. All the traps were located in the meridional 

plane of the container. Different potentials were given to the 

outer grids in order to estimate the energy of the positive 

particles entering the traps and, in particular, to distinguish 
between currents due to stationary gas particles (energies of 

the order of 1 ev) and currents due to protons in the corpuscular 
streams, whose energies are higher by two oF three orders of 
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Results of Observations Obtained with the Aid of Charged-particln 


Traps Mounted on Soviet Cosmic Rockets at Altitudes up to 
100 000 km 


was reduced by an Order of magnitude compared with the traps 
mounted on the first rocket, Most of the aluminium surface of 


the container was covered by an Al,0, coating (ar film). I the ptatial 


on Sm is less than kT/e then the positive ions due to the 


Stationary interplanetary $4s penetrate into the space bounded 
by 85 s are accelerated in the field between &, and $5 and, 


on passing through 8 + enter the collector, Thus "O volt, LX 


"5 volt" and "-10 voltt traps should record ions due to the 
stationary Plasma which would be larger for lower values of the 
potential on Sy » If the latter is very much Sreater than 


kT /e » then the ions will not pass through So and the +15 V trap 


7810009-5" 
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100 000 km 
So yond g§, (200 V). However, energetic electrons belonging to 
the radiation belts cannot be stopped by the 8, grid and 4 


electrons with energies greater than 200 eV give rise to negative { 
collecwr currents, Measurements obtained with these tnaps were 
corrected for the effect of the potential of the container and 
its motion, Fig. 6 shows the currents measured on September l2, 
1959 at altitudes up to 25 000 km, using traps with A = O and 
2 
+15 V. The translational motion of the container is accompanied 
by the simultaneous rotational motion and hence the 


definite orientations of the container, In order to exclude the 
effect associated with the rotation of the container, the 
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100 OOO kin 


experimental results can be shown in the form of curves 
connecting the maximum and minimum values of the collector 
currents, In Fig. 7, Curves 1, 2, 3 and 4 are the upper limits 

of the recorded values of collector currents with the potential 

of the outer grids relative to the container equal to -10, -5, 0 
and +15 V, respectively. Curve 5 is the lower boundary of the 
collector currents for three traps, in which the potential of the 
outer grid relative to the body of the container was negative or 
zero, These curves show the considerable dependence of the current 
due to positive particles reaching the collector on the potential 
of the outer grid, At altitudes exceeding 3 000 km the positive 
potential of the outer grid retards the positive ions almost 
entirely and prevents them from reaching the collector. The lack 
of similarity between Curves 1, 2 and 3 can be ascribed to changes 
in the orientation of the traps relative to the velocity vector 
and the direction of the Sun, Fig. 8 shows the data obtained with 
the second cosmic rocket, The upper continuous curve shows the 
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Traps Mounted on Soviet Cosmic Rockets at Altitudes up to 
1CO 000 km 


upper boundary of the measured values of the currents in three 
traps with the outer grid petentials negative and zero, The dotted 
curve represents the upper boundary of the values of the collector 
current for the trap with outer grid potential euqal to 415 V, 
The lower curve is the lower boundary of the measured collector iX 
currents in all the traps. In this part of the trajectory (25 000 
~ 100 000 km) the positive collector currents are practically absent 
from all the traps while near 60 000 - 70 000 km the collector 
currents in all the traps are simultaneously negative. Fig. 9 shows 
the upper boundary of the values of collector currents for traps : 
with negative and zero outer Srids, respectively. The crosses refer 
to Mee = «10 Vand the open circles to ve = OV. These were 

2 2 
recorded using traps mounted on the first cosmic rocket, Fig. 10 
shows the currents for the "25 Vi and the "-l1O vit traps recorded 
at altitudes up to 8 000 km. The '25 V" results are represented 
by the triangles and the "-10 Vv" results by the points, These results 
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Traps Mounted on Soviet Cosmic Rockets at Altitudes up to 
100 000 kin 


are still being examined. The final conclusions are summarised 

as follows: 

1) the Earth is surrgundgd by a plasma having an ion 

concentration of ~ 10° om’, which“ extends to R = 22 000 km, 
The density of this plasma, which can be looked upon as the ionised 
compone of the "geocorona", decreases regularly with altituds, 

2) TheVconcentration of interplanetary iopised gas in the neigh- 
bourhood ofthe Earth is less than 100 cm and very probably less 
than 30 cm >, 

3) In the region of the radiation belt there are few electrons 
having energies greater than 200 eV. In the region between 55 000 
and 75 000 km, the concentration of these electrons reaches a 
maximum, It follows that the energy spectrum of the electrons in 
the region of the maximum of the outer radiation belt is much 
harder than beyond its outer boundary. 

4) A new radiation belt has been established. This belt surrounds 
the Earth and is located between 55 000 and 75 000 kn. It consists 
Card 8/9 
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of electrons with relatively low energy (although greater than 

200 eV). Further studies of this new radiation belt are said 

to be urgently required. 

There are 1l figures, 1 table and 26 references: 1 German, aK 
10 English and 15 Soviet. 


ASSOCIATIONS: Radiotekhnicheskiy institut Akademii nauk SSSR 
(Radiotechnical Institute of the Ac.Sc.. USSR) 
Gos. astronomicheskiy in-t im, P.K, Shternberga 
(State Astronomical Institute imeni 
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AUTHORS: Shklovskiy, I.S., Moroz, V.I. and Kurt, V.G. ae 
beeen tesheechameneeneesenmemnenemmnmnemeenememnenetnmeet enn ae el 
TITLE: On the Nature of the Earth's Third Radiation Beit YY 
PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol. 37, No- 5, 


pp. 931 ~ 934 


TEXT: Results obtained with the aid of ion traps set up on 

Soviet cosmic rockets indicate the presence of a third (outermost) 
radiation belt (Ref. 1). This belt consists largely. of relatively 

soft electrons with energies greater than 200 eV. In the region 

of the so-called second radiation belt and up to altitudes of 

about 50 000 km the flux of elegtrons_ yith energies greater than 

200 eV is less than 2 x 10° cm sec » On the other hand, in’ a 
the region 55 000 < R € 75 000 km the flux is about 


2x 108 ein see hs Thus (as was shown in Ref. 1), the second 
belt should consist mainly of elestrons having relatively high 
energies (a fewtundreds of keM) and these electrons move in the 
magnetic trap. The problem therefore arises as to what is the 
nature of the elections forming the third (cutermost) radiation 
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belt. In this connection it must be emphasised that both during 
the January and September launchings of Soviet cosmic rockets the 
solar activity and the magnetic disturbances were at a low level. 
However, there are grounds for supposing that even during periods 
of low activity the Sun constitutes a source of a permanent though 
relatively weak corpuscular emission, i-e. it gives rise to the 
so-called "solar wind". ‘ ft is argued that the third radiation belt 


oe eee re ene Sones ae 


} 
-is formed as a result of the interaction of this “golar wind" and y 


the Earh's magnetic fieldMahd this leads to a redistribution of 
the energy, resulting in a net transfer from the protons to the 
electrons. The third radiation belt is a formation characteristic 
of magnetically quiet periods, when solar activity is low. It may 
be expected that during periods of high solar activity, when 
intense corpuscular streams reach the Earth's atmospher, both the 
third and second belts will be deformed, and their characteristics 
will be strongly affected. It is suggested, therefore, that the 
experiments should be repeated at periods of hagh solar activity- 
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It is pointed out that the energy density of the Earth's 

magnetic field is consistent with the measured value of the 

char ged-particle flux. It is argued that the concentration of 

stationary interplanetary plasma does not exceed th corpuscular 
concentration of the Nsolar wind", i-ee. about 1 cm". 

Acknowledgments are expressed to §.B. Pikel'ner for discussions \ , 
in connection with the present work. 

There are 10 references: 6 Soviet, 1 Swedish and 3 English. 


ASSOCIATION: Gos. astronomicheskiy institut imeni 
P.K. Shternberga (State Astronomical Institute 


imeni P.K. Shternberg) 


SUBMITTED : April 15, 1960 
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AUTHOR: Kurt, V.G., Moscow 
Vv <A 
TITLE: The Mystery of the Radio Emission of\ Jupiter 


4 
PERIODICAL: Priroda, 1960, Nr 5, p 62 (USSR) 


ABSTRACT: The author diseusses the hypothesis of the causes of radio 
emission of the planet Jupiter forwarded by the American 
radioastronomer Field during the regular session of the 
astrophysical colloquy at the Gosudarstvennyy astronomi- 
cheskiy institut im.P.K.Shternberg (State A,tronomical 
Institute imeni P.K.Shternberg), which is held under the 
guidance of the Doctor of Physico-Mathematical Sciences 
1.3.Shklovskiy. According to the author the theory is not 
receptable, mainly due to the fact that the mechanism of 
electron acceleration around the planet is unknown. 
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AUTHORS: Gringauz,; Ke Loy Kurt, V. Ges Moroz, Vo Tey 
Shklovaekiy, Ie Se. 
TITLE: An Ionized Gas and ‘Vast Electrons in the Vicinity of the 


Earth and in Interplanetary Space 


PERIODICAL; Doklady Akademii nauk SSSR, 1960, Vol- 132, No. 5, 
pp. 1062 - 1065 


\v 
TEXT; As the results of the second Soviet coamic rocket indicate, the 


ex: 

firat half of ite orbit can be divided into four parts. The first ex- 

tends to a distance from the earth R = 22,000 km. Significant positive 
collector currents occur at all traps with negative or zero potentials. 4 
In the second part, from 22,000 km to 50,000 km, the collector currents 

varied between zero and several negative values. In the range fron 

50,000 km to 70,000 km (third part) negative currents occur in all 

traps. With RB greater than 70,000 km (fourth part) the currents vary in 


all trapa between QO and 5 - 6-40"'° a. These results agree in all mW 
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Space 


Soviet cosmic rockets. Further the estimation of the ion concentration 
was dealt with according to the data and it was determined that one 
must know the potential of the receiver in this connection. This poten- 
tial depends on the fluxes of high-energy electrons (> 200 ev) and the 
most important.information on this wae obtained with the help of the 
measurements of the three-electrode traps. From an extensive investi- 
gation it is seen that in the first part of the orbit the flux of elec- 


trons with an energy higher than 200 ev does not exceed 2-10! iat eeoe 


Only electrons with more than 200 ev (flux 16108 = 2+10° om”“ge0"') 
were found in the third part of the crbit. The existence of a third 
radiation belt, the lower boundary of which was at 30,000 km on 
February 2, 1959, follows from the characteristics of the results dis- 
cussed here. Further, the influence of the photoelectric effect induced 
by ultraviolet solar radiation on the potential of the receiver is in- 
vestigated. As calculations show, the potential differs from zero only 
by several volts when with n, representing the ion concentration in 
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the plasma, n, > 10 em? and temperature is not too high (T «= 104 x), 


Reference is made to the exiatence of the plasma of the earth corona, 
which ig found at about R = 15,000 km. Caloulated and experimentally 
determined concentration distributions of the ions as dependent on R 
are graphically represented in Fig. 3. A steep drop of the ion concen- 
tration begina at 15,000 km; this fact requires more exact study. Only 


an upper limit of 30-60 on™? oan be given for the ion concentration 

in the range of R greater than 22,000 km. The authors mention among 
othera VY. G. Fesenkov (Ref. 10). There are 3 figures and 12 references: 
7 Soviet, 3 Amerioan, 1 English, and 1 German. 


PRESENTED: March 1, 1960, by A. L. Mints, Academician 


SUBMITTED: February 24, 1960 
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AUTHORS: Gringauz, K. I,.Kurt, W. G. Moroz, W.I., Szkotwski, I. S. 

TITLE: lonized gas and fast electrons in the vicinity of Earth and in in interplanetar space 


PERIODICAL: Astronautyka no. 3, 1961, 8—10 


TEXT: The purpose of this work is to analyze the distribution and nature of radiation in the space surroun- 
ding earth with regard to the resultant danger to manned space flights. Data gathered by the second 
Soviet cosmic rocket show that four different concentrations of ions can be distinguished along the first half 
of its trajectory. In the first porition, extending up to R = 22,000km (R — the distance from the surface of 
earth), all counters with negative or zero potential registered high positive collector currents while in counters 
with + 15 v charge relative to the housing, the currents were either small and negative or zero. In the second 
portion, between 22,000 and 50,000 km, the collector currents varied between zero and negative values. The 
third portion, 50,000 — 70,000 km, showed negative current in all traps. Above 70,000 km current values x 
were as in portion 2. The current variations in the “+ 15 V" trap indicate that the electron flux in the outer 
radiation belt is below 2-107 cm-2 sec~!. This contradicts the established idea that there exist large electron 
streams of E x 20 to 30 kev in the maximum region of the outer radiation belt. It is assumed that the density 
of the kinetic energy of the electrons there, is by several orders of magnitude smaller than the energy density 
of the magnetic field of earth. There are 3 figures. 
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AUTHORS 3 Gringauz, K.I., Kurt, V.G., Moroz, V.I., and 
Shklovakiy, I.S°-—— 
TITLE: Ionized gas and fast electrons in the earth's 


neighbourhood and in planetary space 


PERIODICAL: Akademiya nauk SSSR. Iskusstvennyye sputniki zemli, 
No. 6. Moscow, 1961. pp. 108-112 


TEXT: This paper was first published in Doklady AN SSSR, 
Vol.,132, page 1062, 1960. 

K.I. Gringauz, V.V. Bezrukikh, V.D. Ozerov and R.E. Rybchinskiy 
(present issue, page 101 - Ref.1) showed that the first half of 
the trajectory of the second Soviet space rocket can be divided 
into four parts, namely: 1) distances up to R = 22000 km (R_ is 
the distance from the earth's surface) where all the traps with 
negative or zero potential recorded appreciable collector currents, 
while the trap whose potential relative to the body was + 15 V_— 
showed either very small negative currents or no current at all; 
2) distances in the range 22000-50000 km, where collector currents 
in all the traps varied between zero and some negative values 
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(Ip <6 x 10-10 amp); 3) distances in the range 50000-70000 km 
where negative currents were recorded in all the traps and the 
absolute maximum and minimum currents were 10-9 and 3 x 10710 amp 
respectively; 4) distances greater than 70000 km where currents in 
all the traps oscillated between zero and approximately - (5-6) x 
10710 amp, which apparently represents the maximum photoelectric 
current due to the inner grid which is intercepted by the collector. 
The overall trend of the results was found to be the same for all 
the three flights of Soviet space rockets. Analysis of all the 
results has led the present authors to the scheme indicated in Fig.2 
in which 1 is the 'inner'belt, 2 is the touter' belt, 3 is the 
third belt (now postulated), and 4 is the geomagnetic equator. 

In the region of between 50000 and 70000 km the negative currents 

of all the traps, which reached 10-9 amp, can only be exoretned b 
electrons with energies in excess of 200 eV and Newvld0? - 2 x 10 
cm-2sec-l, The third belt therefore consists of relatively low 
energy electrons which explains why previous experiments did not 
detect its presence. Experiments carried out from the third Soviet 
artificial satellite (Ref.&: V.I. Krasovskiy, I.S. Shikovskiy, 

Yu.I, Gal'perin, Ye.M. Svetlitskiy, Dokl. AN SSSR, v.127, 78, 1959) 
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at R = 1800 km and above moderate geomagnetic altitudgs indicate the 
presence of electrons with about 10 keV (up to 3 x 10 cm7~2sec™*). 
This may mean that in the region of the radiation belts the 
concentration of soft electrons 4s a minimum. However, the 
experiment reported in Ref.8 was not simultaneous with that 
described in the present paper. The readings of the trap with zero 
potential over the firet section of the trajectory can be used to 
estimate the plasma ion concentration. Fig.3 shows the plasma ion 
concentration as a function of the distance from the earth's 
surface (1 - theoretical distribution with T = 1.8 x 103; 

2, 3, % - experimental results with T = 1800, 1000 and 5000° 
respectively; points a and b- represent measurements at 470 

and 800 km respectively (third artificial earth satellite)]. 

It follows from Fig.5 that the plasma is not the interplanetary 
ionized gas, and in fact it is an extended shell which is a part 

of the ionized component of the outermost part of the earth's 
atmosphere, i.e, that 80 called geocorona, 

There are 3 figures and 12 references! 7 Soviet and 5 non-Soviet. 
The four most recent English language references read as follows! 
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